Twenty-five percent of South Africa's population lives within the metropolitan boundaries of Johannesburg and Pretoria. In contrast this area comprises only about one percent of total surface area in the country. The native vegetation of the major portion of this region is grassland, classified as Bankenveld (Acocks 1975) . In the vicinity of northern Pretoria the Bankenveld merges with the Sourish Mixed Bushveld of the Tropical Bush and Savanna Q p e (Acocks 1975). Here vegetation comprises an open savanna with fairly dense, tall grassland. It has been shown that the major component of the pollen spectrum in the area is grass, comprising fifty-two percent of annual total (Cadman 1990) . Fungal spores dominate the airspora, accounting for ninety-four percent of total annual count.
In combination these factors indicate that a major part of the South African population is potentially susceptible to the aeroallergens of a very small area. If advance knowledge of high allergy days is available, clinicians and allergy sufferers can take appropriate precautions. Thus the possibility of forecasting high risk periods based on meteorological data, was investigated.
MATERIALS AND METHODS
Grass pollen and fungal spore data for 1987 and 1988 obtained from two Burkard seven-day volumetric samplers were analysed. One sampler was located in Johannesburg, the other in Pretoria. Standard procedures were followed for set-up of equipment and analysis of material. Details are given elsewhere (Cadman 1990) .
Meteorological data (Table I) were selected after reference to similar studies (Bringfelt et al. 1982 , Lyon et al. 1984) . The data.were obtained from the South African Weather Bureau's first order meteorological stations closest to the samplers. where'Rn = rain. S = sunshine. Pat20 = pressure at 20h00, WSatl4 = windspeed at 14hOO. WSat20 = windspeed at 20h00, SI = seasonal indicator, S.D. = standard deviation, hIinT = minimum temperature.
\Vcather conditions which varied during the day were recorded three times daily at OShOO. 14h00 and 20h00. These were relative humidity, pressure and windspeed.
Daily measurements of both airspora and meteorological data, apart from rainfall, were calculated to give ten day (decade) averages. For rainfall ten day periods were summed. Data for the the two year period were consecutively combined to increase sample size.
The programme 'Statgraphics' (STSC 1987) was used to perform a stepwise multiple regression analysis. This procedure established parameters significant for forecasting high pollen and spore days. Pollen and spores were the dependent variables, and meteorological factors were the independent variables or predictors. The programme introduces and deletes independent variables one at a time until only those significant at the 0.05 level of probability are in the model.
Initial multiple regression analysis suggested a seasonal indicator to be an appropriate addition to th? suite of independent variables. The seasonal jndi-ator was entered as a bimodal variable. Zero (0) \ ! as designated as 'out of season' and one ( I ) as a 'in season'. T h e pollen season was considered to commence when the pollen cpunt first registered 10 and ended on the last count of ;,lo. The spore season was consideredhorn the. first .to .the last count of 5000 (all counts in n u m b c r s~~-' of air). These counts arc somewhat arbitrary but were selected because they coincided with an escalation in both pollen and spores. Driesscn et al. (1989) pointed out that there is no consensus as to the start of the pollen season, with a variety of methods used to delimit the season. hIost of these arc retrospective, based on the entire season's output. When producing a pollen forecast, data for the season ahead are not available. In addition Strandhede & Wihl (1981) reported that physicians from the Nordic countries adopted a symptom related scale for pollen bulletins, This scale gives values of 10 grass pollen grains~n-' as the cut-off between low and moderate discomfort for allergy suffers.
A count of 5000 spores . IT-' was higher than the 3000 quoted by Bagni et al. (1977) as the threshold value for clinical significance of Cludosporiwn. Total fungal spore count was used in this study, where Clndosporiirni comprised 59.8% of the total count. Thus 5000 seems reasonable when considering an undifferentiated spore sample. Table I1 gives thc prcdiction equations for grass pollen and fungal spores, resulting from the regression analysis.
RESULTS
In Johannesburg negative values for pressure and windspeed at 20h00 were most significant in forccasting high fungal spore counts. In Pretoria spores were positively affected by rain.
Grass pollen in Johannesburg was affected positively by rain and sunhours. Grass pollen in Pretoria was negatively influenced by windspeed at 14h00, and positively influenced by minimum temperature. This was the only case where the seasonal indicator was insignificant. The seasonal indicator was of most importance for fungal spores in both Johannesburg and Pretoria, indicating the strong seasonality of these organisms when a cut off point of 5000 spores-m-' is used. The lesser seasonality of grass pollen especially in Pretoria is confirmed by the pollen calendars (Cadman 1990 ). This is due to grass species flowering in succession for most months of the year:
The best models at both sites were obtained when the square roots of the dependent variables were used. This was consistent with observations of the Burkard strips. Counts varied considerably, both from day to day and frequently hourly. The response of the airspora t o the microenvironment was extremely sensitive. Increases in grass pollen and fungal spores were sporadic and explosive, in contrast to most meteorological conditions which tended to increase linearly. Once pollen or spores were detected, the increase was rapid. These sharp increases Forecaslitig airspora JoliatitiesbiirglPrcloria 183 were most noticeable at the start of both pollen and spore seasons.
DISCUSSION
There was a noticeable variation between the models for both grass pollen and spores for Johannesburg and Pretoria. Meteorological factors at these two cities, apart from the three daily pressure readings, were all significantly highly correlated. Since pressure only entered into one of the models (at 20h00 for fungal spores in Johannesburg), it appears that variability between the two sites is not due to differences in meteorology.
The major cause is probably the different climatic regions of the cities. Although they are located only seventy kilometres apart, it appears that the grass taxa occurring in the two vegetation zones, Bankenveld and Tropical Bush and Savanna Type, are responding differently to very similar meteorological parameters. Variation in the pollen calendars (Cadman 1990) reinforces this opinion.
It is also possible that a two year data base is not sufficient to identify meteorological factors as predictors of high risk allergy days.
A regression analysis of this nature makes the assumption that the dependent variables, pollen or spores, are dependent on the independent variables, meteorologicval factors. This is not necessarily the case as cautioned by Miikinen (1977). Physiology and phenology of the plant play a major role in the occurrence of the airspora. Bearing in mind this caveat, the R2' values give the percentages of the airspora which are explained by the predictors selected. The values are more encouraging for forecasting spores than pollen. This indicates that spores are more closely tied to atmospheric conditions than grass pollen, where other factors appear dominant. It appears that these factors are closely linked to specific responses of grasslands to long term climatic conditions.
